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Results of last week’s experiment

u C1 nasals and unreleased stops are prone to misperception
vis-à-vis C1 fricatives

u Nasals appear to be slightly more vulnerable to
misperception (perceptual assimilation) than stops

u Alveolars appear to be more vulnerable to misperception
(perceptual assimilation) than labials or velars
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Results by manner of articulation
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Results by place of articulation
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Cue-driven phonotactics

u Ohala’s account of NPA is part of a much broader attempt
to predict (all) phonotactic restrictions on the basis of
(constraints on) human speech perception

u In its broadest form, this approach holds that that there
is a direct correlation between the perceptibility of a
feature in a given context and the probability of it’s
(synchronic/diachronic) survival in that context
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Cue-driven phonotactics

u Optimising perceptibility in the (phonetic) grammar can
take at least the following two forms:

1. Neutralisation of (some or all) distinctive values of a
relatively imperceptible feature x

2. Block/trigger phonological rule in accordance with
perceptibility requirements (ultimately perhaps a product
of 3 below)

3. (Re)structuring phonetic realisation such that feature x
remains or becomes more perceptible; this may involve
neutralisation of some other feature y
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Cue-driven phonotactics

u Note that to test cue-driven models we need data with
a high phonetic resolution (thus that phonemic accounts
are useless!)
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Cue-driven phonotactics:
implications

u To some (e.g., Ohala and Steriade) phonotactic patterns
emerge wholesale from perceptibility effects, either
through:

1. Acquisition⇒ diachronic change (Ohala, Blevins), or
2. Perceptibility optimisation in the synchronic grammar

(Steriade)

u This implies that a whole range of phonological
constructs, including autosegmental spreading, the SSP,
and perhaps even the syllable itself are obsolete
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An example: apical neutralisation and
assimilation

u The contrast between retroflex consonants and apical
dentals/alveolars is unlike other forms of place contrast
(Flemming, 1995; Steriade, 2001; Hamann, 2003):

1. Neutralisation of apicals typically occurs word initially
and post consonantally

2. Apical clusters tend to exhibit progressive assimilation
(word-internally)
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Apical neutralisation

u Bunuba (Australian, Bunuban, 50 to 100 speakers in
1990) has a lexical contrast between retroflexes and front
apicals word medially data from Hamann 2003):

[biãi] ‘thigh’
[gaíu] ‘penis’
[
>
dZióigi] ‘bird (gen.)’

[widigi] ‘stick insect’
[galu] ‘road’
[
>
dZiringin] ‘owlet nightjar’
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Apical neutralisation

u But word-initially the distinction is ‘allophonic’:

[lañi] ‘freshwater eel’
[dumuru] ‘chest’
[ïaã2] ‘short’
[ãuíu] ‘heart’
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Apical assimilation

u Progressive assimilation of retroflexes in Swedish (Indo-
European, Germanic, around 9,000,000 speakers; data
from Hamann 2003):

<harts> /haús/ [haúù] ‘resin’
<Ernst> /Eïst/ [æïùú] (name)
<världslig> /væãslig/ [væãùíig] ‘worldly’
<kvartssekel> /kvaússe:kel/ [kvaúùùe:k@l] ‘quarter

century’
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Apical assimilation

u Progressive assimilation of retroflexes in Kannada
(Dravidian, Southern, around 36,000,000 speakers; data
from Hamann 2003)

/he:í-al-ila/ [he:ííIla] ‘didn’t say’
/koí-d-e/ [koíã9] ‘I obtained’
/tOúilu/ [tOúíu] ‘cradle’
/ka:ï-d-e/ [ka:ïã9] ‘I saw’
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A cue-driven analysis of apical
behaviour

u The distinction between retroflexes and front apicals is
cued to a considerable degree by V-to-C cues rather than
by C-to-V cues

u Vowel F3 (and F4) fall markedly before retroflexes but not
before front apicals

u Hence it seems reasonable to assume that the
perceptibility of apical contrast is significantly improved
by the presence of a preceding vowel
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Transitions for [ada]
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Transitions for [aãa]
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A cue-driven analysis of apical
behaviour

u Conversely, it seems likely that the relative perceptibility
of apical contrast decreases word initially and after a
consonant

u By the logic of Ohala (1990) and others it follows that
apical contrast is prone to neutralisation in these contexts
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Cue-driven phonotactics: some
questions

u Even if a cue-driven approach provides a comprehensive
model of lexical/word-level phonotactics, does it also
capture all aspects of ‘postlexical’ assimilation

u It is often tacitly assumed that machinery devised to
model lexical/word-level phonology can be extended to
similar patterns that occur under word sandhi

u This line of thinking may be reinforced by (quasi-
phonemic) transcriptional practice

Lecture 5: Cue-driven phonotactics and ‘postlexical’ assimilation 17



Cue-driven phonotactics: some
questions

u However:

v whereas word-level phonotactics may be regarded as
static generalisations over stored items, word sandhi
rules are more likely to generate variant form on the
fly

v word sandhi phenomena often display signs of
incomplete neutralisation or even phonetic gradience
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Final nasals under word sandhi

u Some examples from Dutch (from soundfiles)

[zEin] + [hAnd@n] [s@nhAnd@] ‘his hands’
[zEin] + [diplo:mas] [s@ndiplo:mas] ‘his certificates’
[zEin] + [le:zIN] [sẼlle:zIN] (?) ‘his lecture’
[zEin] + [VEns@n] [sẼMVEns@] ‘his requests’
[zEin] + [Xita:r] [sẼXita:r] ‘his guitar’
[zEin] + [blum@n] [sEImblum@] ‘his flowers’
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Voicing assimilation

u Voicing assimilation under word sandhi is interesting
because phonological [voice] has a range of phonetic
reflexes (Kingston & Diehl, 1994):

v Phonetic voicing/VOT
v Vowel duration
v Burst/frication intensity
v Segment/burst duration
v F0/F1 perturbations
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A cross-linguistic study

u Two-way clusters in English and Hungarian

u Both languages maintain [voice] contrast word finally
before a pause, vowel, or sonorant consonant

u C1 = /k, g/

u C2 = /t, d, s, z, L(iquid)/

u See Jansen (2004) for details
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Example stimuli:

u English:

<How does patchwork duvet translate?>

u Hungarian:

<A vak darabolta a húst>
/O vOk dOrOboltO O hu:St/
The blind minced the meat
‘The blind man minced the meat’
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C1 voicing: categorical assimilation
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C1 voicing: English
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C1 voicing: Hungarian
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C1 duration: categorical assimilation
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C1 duration: English
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C1 duration: Hungarian
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V1 duration: categorical assimilation
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V1 duration: English
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V1 duration: Hungarian
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Conclusions

u Hungarian VA displays a near-categorical pattern: all
cues investigated show assimilation/neutralisation effects

u English C1 consonants exhibit assimilation of phonetic
voicing before obstruents that are contrastively (de)voiced

u The latter pattern is perhaps best explained as an effect
of coarticulation: the set of articulatory strategies that
manage transitions between sounds
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Conclusions

u Such coarticulatory effects may be regarded as
(phonetic) forms of ‘tolerated articulatory simplification’
(Steriade, 2001)

u and are likely to contribute to the perceptual effects that
drive phonological change

u On this analysis, the mechanism responsible for English
VA is one of the historical forces behind quasi-
phonological Hungarian VA
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